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Prominent Web Services E More possible Web Services ... E
amazon ® . + A Web service by a news network (such as CNN)
webservices™ Web Services could potentially expose a function that returns a list
of headlines, for a given category.
* Amazon Web services A calendar management system Web service could
allow websites to check availability for a particular
* Google Search API user for a meeting.

+ An astronomy Web service might provide a function
allowing users to call GetStarlnfo("star name") to get
the weight, distance and composition of a given star.

T-info Web Services
offered by Deutsche
Telekom
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So, what is a Web Service?

What are the benefits of Web Services?
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A web service is “one or more elements of functionality that are
accessible through the use of Internet standards such as XML
and HTTP”

Fundamentally, a Web service represents a business function or
business process that is available over the Web as a service

Software components (application logic) accessible via standard
Web protocols

— “Programming the Web”
» Better: “remote procedure calls over the Web”
— Web sites with no user interface

Available to any client that speaks the necessary Web protocols
(XML, SOAP)

— Platform independent components
Enable highly distributed systems
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Just-in-time integration of applications

Reduce complexity by encapsulation

Enable interoperability of legacy applications
Minimize requirements for shared understanding

Folie 7

Exposing business functionality

How can | use a Web Service?
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Identify and define valuable business processes

Define loosely coupled, service-based interfaces to those
processes

Describe those interfaces in a Web-based, industry-standard
format

Publish the service interface so that it can be discovered and
used by potential customers and partners over the Web

Accept requests and send replies using standard Web protocols

Bridge between those external requests (using Web protocols)
and the implementation of the Web services using existing or
new business functionality (which may use standard or propriety
enterprise protocols)

Folie 6
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» Clients need answers to following questions

— What services are available?
— How do | communicate with this particular service?
— Let’s talk (give me some data)

Service
provider

Semice Service
broker Find requester
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Steps in using Web services E Web Standards E
A web service must be ) o )
- created, and its interfaces and invocation methods defined + UDDI (L}mversal Description, Discovery and
+ published to one or more intranet or Internet repositories for Integration)
potential users to locate — Yellow pages for services, registry, directory
found to be invoked by potential users
+ invoked . .
. unpublished + WSDL (Web Service Description Language)
_ when itis no longer available? e — Document describing the message exchange
S @ contract
& %
+ SOAP (Simple Object Access Protocol)
. — @ — XML-based messaging protocol
Folie 9 Folie 10
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Web Services Standards in Play E SOAP E
Find a Service + A transport-neutral protocol for XML data interchange
UL ddl.org (but focusing on HTTP)
WS Do TIment: . . ..
+ Processing model (envelopes, intermediaries, ...)
Web How do we talk? (WSDL) + Data representation (encoding) and SOAP RPC
Service S e - Transport Protocol Bindings (e.g. HTTP)

Consumer
- Foundation of WS-*

NI SEIVICEICUNTSVCE

XMIYSODARIBODY

1 Design-Time or Dynamic s Runtime
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SOAP Message E Why is SOAP not enough? E
<env:Envelope xmlns:env="http://www.w3.0rg/2003/05/soap-envelope"
xmlns:w="http://www.widget.inc/shop" +  SOAP describes the structure of the message, not the content
xmlns:n="http://notaries.example.org"> s o
<env:Headers> * How do you pass a person’s name?
<w:ticket>54B42CF401A</w:ticket> <student>
<n:token> . .
T Lues32158546</n- values <firstName>Jane</firstName>
<n:issuer>"http://notarypublic.example.com"</n:issuer> <fami1yName>Doe</fam"LlyName>
</n:token>
</env:Header> e
<env:Body> </student>
<w:buy> M OI’ as
<w:product>light gadget</w:product>
<w:amount>430</w:amount> <student>
</w:buy> <name>Doe, Jane</name>
</env:Body>
</env:Envelope> oo
</student>
Folie 13 Folie 14
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WSDL =] WSDL Document Structure =
< <
Descriptions of interfaces of Web Services (How do we talk?)
<description xmlns= targetNamespace="..." ...>
+ Message types <types>
. Operations <!--XML Schema description of types being used in messages-->
+ Encodings and communication protocols <types>
« L tion <interface name="...">
ocatio oo . Necessary information <l--list of operations and their input and output-->
Type Service for writing clients intertaces
» Automatic generation <binding name="..." interface="..." type="...">
- cod of stubs and skeletons <!--message encodings and communication protocols-->
S b ot Port dine
o Mottt Operaion (network </binding>
Binding, endpoints) <service name="..." interface="...">
network address <!--combination of an interface, a binding, and a service location-->
Message </serv1’Ac‘e->
g WSDL: http://www.w3.0rg/2002/ws/desc/ </description>
http://www.intl-interfaces.com/servicemodel/
2001-06-21.GP-WSDL_object_diagram.png
Folie 16
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Example: Google Search API WSDL

<maml version="1.8"%

<l-- WSDL description of the Google Web APIs.
The Google Yeh APIs are in betn relense. ALl interfoces ore subject to
change os we refine and extend our APIs. Please see the terns of use
for more information, —

<!-- Revision 2082-05-16 —>

<lefinitions neme="GoogleSeorch”
targetNonespace="urn:GoogleSearch”
nlns itypens="urn:GoogleSearch”
snling xsd="http://wih .3 .0rg, 2004 ZHLSchena”
snins soap="http://schenss . xilsoap .org usdl /soap/ ™

"htepz//soh ! P

s swsdL="http: //schenns il so0p .org usdl
snlns="http: //schemas .xulsoap .orgusdl /">

<l Types for search - result elements, directory categories —-»

<types>
<esdzachena silns="Http: /w0 W3 010/ 2801/ XML Schena'
targetNanespace="urn:GoogleSsarch" >

Type name=" >
osdzalls
<sdzelenent nane="docunentFiltering”
<sdzelenent none="searchConments"
nane= ount.
<xsdielement nane="estinatelsExact”

olean” />
ring"/>

£/

olean” />

:ResultE lenentArray” /=

xsdzstring
typens iDirectoryCategorydrray” />
xsd:double" />

cxsdzelement nom
<xsdielenent name="directoryCategories’
~csd e lement, name="searchT ine”
<sdal >
</xzd:compexTypes

aperation nane="roGoogleSearch">
<input. nessage="typens :doGoogleSearch" /-
<nutput nessage="typens doboog | eSearchRespanse" /=
</operat ianz

</partTypes

<l Binding for Google Web APIs - RPC, SOWP over HTTP —

<hinding name="GoogleSearchBinding” type="typens:GongleSearchPort" >
ssompzbinding style="rpc"

Example:
I h tronsport="http://schenas . xnlzoap . ora/soap/http" /=
Goog e Searc -aperation name="doGetCachedPoge"=

-<soap operation soapaction="urn:GoogleSearchiction’ />

API WSDL
soap:hody use="encoded”

nanespace="urn :Goog LeSearch"
encodingSty Le="http://schenas il 00D .0Ta/s0ap Encoding/ />

</inputs
nutputs
-ssoapzbody Lse="encaded”
namespace="urn:Goog LeSearch"
encodingSty le="ht tp://schenas .xnl soop .org/soop/encoding,” /s
</outputs
</operat.ions

<operation nane="dogpellingSuggestion”s
-ssoap ioperation soapAction="urn:GoogleSearchAction” />
<inputs
<soap:body use="encaded"
namespace="urn:Goog leSearch"
bt/ /soh

soap/encodings" />

</input
antputs
~<soapzbody us

p.org/soap/encodings /=

<!— Endpoint for Google Web APIs
o0g leSearchService"s
<port nome="GoogleSearchPort” binding="typens :Goog leSearchBinding"s
<soopiaddress location="http://opi .google. comssearch/beta2" /=
</ports
<fservices

nts

</def initions>

g s
thp:/fschenas xml soap . ora/soap/encoding />

[

encodingSty L

<input>
utputs
<soap:body use="encaded"
noliEspaCe="Ln Goog LeSearch
thpz//sch soap/encodings" />

AIFB ©
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<l-- Messoges for Google Web APIs - cached poge, search, spelling. --=

isssnge name="doGetCacherPage">
art. none="key" typ

i =" xsd:string” /s

part. name="url* type="xsdistring" />
<message
iessnge nome="doGetCochedPageResponse”>

part name="return® type="ysd:boses4Binary" i
</Messages>

. messnge name="doSpel lingSuggestion"s
Example: Google “oart v
<part. nane="phrase"
< messages
Search API WSDL ,‘ ‘,
="doSpe | | ingSuggest ionResponse "

-message name:
<part name="return" kype="xsdistring" />

/messages

string"/>
tring” /s

<l note, ie and oe are ignored by server; all traffic is UTF-8. -

-message name="doGoogleSenrch"s
part. name="key"
<part nane="g"
<part. nane="start"
<part nane="naxResults"
<part. nane="f i lter"
<part name="restrict”
<part name="saf e3eqrch"
part. nane="1r"
<part name="ie"
~<part. nane="oe"
</messages

-message name="doGoog | eSearchResponse ">
part name="return® type="typens :GongleSenrchResult" /=

/messages

<1 Port for Google Web APIs, "GoogleSearch’ ——
<portType name="GongleSearchPort"s

<operation nane="dobetCachedPage">
<input. nessage="typens:doGetCachedPage” /=
<output message="typens :doGetCachedPageResponse” />
</operat ons-

<operation name="dodpel lingSuggestion"s
<input, messages="typensidoSpe | LingSuggestion” />
<output message="typens :doSpellingSuggestionResponse /=
</operat. ion=

Sure, Hitzler, Ankolekar

Example:
Google Search
APl WSDL

«l-— Endpoint for Google Web APIs ——x
<service nome="GoogleSearchService"s
<port names="GoogleSearchPort” binding="typens:iGoogleSearchBinding”=
-s0apaddress location="http:/ opi.google.com/search/betaz" /=
</port>
<zervice=

=/definitions=

AIFB ©
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i ity 0.n categoryBag
uDDI E UDDI Model .-,
+ name : String
+ description : String
+ operator : String
. . * businessEntity Lot Cotetion
Which services can | use? _ describes a g - o
concrete
+  Provides registries and business e I
mechanisms for Web service Service * businessService e
discovery e — describes a Web =52 g
Service + categoryBag : tModel
. . . : + bindingTemplate
+ Service providers publish & deicribeps . S Ml
H H H - = tModel
information about their invocation .
SerVI_CeS on registry i information Ihi‘;ﬁnsgt»;‘enjrmnw bindingTemplate + description : String :dﬁitr‘(P'l‘ﬂﬁS(SIring 0.0
- Service requesters query Sy - tModel o b i 125:2;;.;253%5255:@ on
UDDI registry for |qformat|on — technical details, s  dentheraog - Hode
about existing services e.g. reference to nstanceetais U"” ‘Ud';"m,ﬁag
*  http://www.uddi.org WSDL  nsnerarn + callecon p—
description .
overviewDoc
http://java.boot.by/wsd-guide/images/uddi_model.gif 1
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Complex Business Processes = Requirements for supporting B2B interactions =
Price Procurement Flow < <
+ Service execution will be subject to service level agreements
(SLAs).
et ek o + Collaborations between partners will require a shared context to
Accounting Dey andle negative . .
i ’ | ot woapion be passed with the business documents.

« Collaborative business processes may take days to execute, so
need to support transactions

+ The service definitions that are exposed by a business will be

eBay composed of internal business processes.

« Many of these "business compositions" will be complex,
requiring the use of process automation/workflow for their
definition and execution.

+ A business composition is described by a process workflow,
where the steps of the workflow are business functionality within
the enterprise, such as packaged applications accessed through
enterprise application integration (EAI) or business objects
accessed through service interfaces.

product data
request

product data
request

Amazon

product info

product infor

http://www.devx.com/assets/vendshow/11625.gif
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Choreography vs. Orchestration

Orehestration

Choreography

Request purchasa order i

Acknowledge

Becapt purchase order

Ackmwladge

Orchestration

Wab
earics

» Orchestration model: interactions between multiple
Web services from the view of single Web service

» Choreography: Global exchange of messages
between Web services

http://logic.stanford.edu/talks/CS204-Petrie/slide-10.html

|
BPEL Structure

Describes

* Partners

* Messages

* Message flow
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<process name="ticketOrder">

<partners>

<partner name="customer"
servicelinkType="agentLink"
myRole="agentService" />

<partner name="airline"
servicelinkType="buyerLink"
myRole="ticketReguester"
partnerRole="ticketService"/>

</partners>

<containers>

<container name="itinerary" messageType="itineraryMessage"/>

<container name="tickets' messageType="ticketsMessage'/>

</containers>

<flow>
<links>

<link name="order-to-airline"/>
<link name="airline-to-agent"/>

</Llinks>

<receive partner="customer”
portType="itineraryPT"
operation="sendItinerary"
container="itinerary”
<source linkName'order-te-airline"/>

</receive>

<invoke partner="airline”
portType="ticketOrderpT"
cperation="requestTickets"
inputContainer="itinerary"
<target linkName'order-to-airline"/>
<source linkName"airline-to-agent"/>

</invoke>

<receive partner="airline”
portType="itineraryPT"
operation="sendTickets"
container="tickets"
<target linkName"airline-to-agent"/>

</receive>
</flow>

</process>

http://www-128.ibm.com/developerworks/webservices/library/ws-bpelwp/

AIFB O
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BPEL

» Business Process Execution Language
— An orchestration language

Sure, Hitzler, Ankolekar, 2006

— provides a means to formally specify business

processes and interaction protocols

+ extends the Web Services interaction model and

enables it to support business transactions

» describes complex work flows of business processes

http://www-128.ibm.com/developerworks/library/specification/ws-bpel/

Why are Web Services useful?

Sure, Hitzler, Ankolekar, 2006
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For Developers... Use the Web Service in your own programs

AIFB O
AIFB O

* Access to a “Web-wide library of software components”
+ Smart development tools can... using System;
using System.lO;
— Help you locate useful Web Services
— Download service descriptions (WSDL)
— Automatically generate code from the WSDL to talk to

public class Quote {

public static void Main(String[] args) {

. . StockQuoteService service = new StockQuoteService();
the service using SOAP over HTTP float msftPrice = service.getQuote("MSFT");
— On the server side, automatically generate WSDL for a Console.WriteLine(msftPrice);
service from its source code } !
Folie 29 Folie 30
For Businesses... @ New Applications @
< + Shift to decentralized/distributed <
» Three keys to next generation applications: » Span multiple clients, servers, services
- “Anyl-t?-An/y" |ntegr?t|onfd l t +  Federate across organizations
¢ Integral assumption or aevelopmen . . . .
. Mustltie together “islands of data, devices, OS, businesses, Build systems that play in larger solutions
people”
— Intelligent devices Company A Company B
* Many types, with varying capabilities, but all speak common Mobile Mobile
prOtOCOIS Consumers, Partners

» Anytime, anywhere access
— Open and accessible to all

» Open, internet based standards [ | T

 Broad accessibility b F| e

iiiloyees Consumers, Partners Employees
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|
The economic value of Web Services?

AIFB O

. Every data exchange is potentially a revenue opportunity
— Both the raw data and the exchange/translation can have value

*  Ex: stock quotes are essentially free, but stock alerts sent to my
phone have value

— Still need someone willing to buy it
. Web Services help in two ways:
— Increase availability of data
e “It’s on the web!”
— Enabled clients = potential customer pool for your data

Folie 33
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ENext'Gen Web Applications
Applications Become

- ot Programmable Web Services Publi
~ Se » : H Serv
Biz L $
Web : !
A
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Smarter
9

Clients

Services

\,‘k““ ‘ U8
Devices Open Internet ~ Data, Hosts
Communications Protocols

Richer, More (4TTp SMTP, XML, SOAP)  Applications Leverage

Productive User Globally-Available
Experience Federated Web Services
_ Sure, Hitzler, Ankolekar, 2006 2
Next Lecture E

* Web Services
— What is a Web Service and how can it be used?
— SOAP
— WSDL
— UDDI
— BPEL
— Business case for Web services
« Semantic Web Services
— Some criticisms of the standards
— Semantics to reduce interoperability issues
- OWL-S
- WSMO
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